Conformational effects of a common codon 399 polymorphism on the BRCT1 domain of the XRCC1 protein.
The X-ray cross-complementing-1 (XRCC1) protein functions as a scaffold that coordinates the activity of the cellular machinery involved in base excision repair (BER) of DNA damage. The BRCT1 domain of XRCC1 is responsible for interacting with several of the key components of the BER machinery, and it is also the site of a common genetic polymorphism in XRCC1 at amino acid residue 399 (Arg --> Gln). Experimental and epidemiologic evidence suggest that this polymorphism may alter BER capacity and increase cancer risk. The aim of this study was to investigate whether these effects could be attributable to conformational changes in XRCC1 induced by the polymorphism. Molecular dynamics techniques were used to predict the structure of the wild-type and polymorphic forms of the BRCT1 domain of XRCC1, and differences in structure produced by the polymorphic substitution were determined. The results indicate that, although the general configuration of both proteins is similar and there is little actual deviation at the site of the polymorphism itself, the substitution produces significant conformational changes at several other sites in the BRCT1 domain, including the loss of secondary structural features such as alpha helices that may be critical for protein-protein interactions. These results provide support for the hypothesis that this polymorphism in XRCC1 could affect DNA repair capability by altering the structure of the BRCT1 domain and thus the ability of XRCC1 to coordinate BER.